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Summary 

The adequacy of the U.S. science and engineering workforce has been an ongoing concern of 
Congress for more than 60 years. Scientists and engineers are widely believed to be essential to 
U.S. technological leadership, innovation, manufacturing, and services, and thus vital to U.S. 
economic strength, national defense, and other societal needs. Congress has enacted many 
programs to support the education and development of scientists and engineers. Congress has also 
undertaken broad efforts to improve science, technology, engineering, and math (STEM) skills to 
prepare a greater number of students to pursue science and engineering (S&E) degrees. In 
addition, some policy makers have sought to increase the number of foreign scientists and 
engineers working in the United States through changes in visa and immigration policies. 

Policy makers, business leaders, academicians, S&E professional society analysts, economists, 
and others hold diverse views with respect to the adequacy of the S&E workforce and related 
policy issues. These issues include whether a shortage of scientists and engineers exists in the 
United States, what the nature of such a shortage might be (e.g., too few people with S&E 
degrees, mismatched skills and needs), and whether the federal government should undertake 
policy interventions to address such a putative shortage or to allow market forces to work in this 
labor market. Among the key indicators used by labor economists to assess occupational labor 
shortages are employment growth, wage growth, and unemployment rates. 

In 2012, there were 6.2 million scientists and engineers (as defined in this report) employed in the 
United States, accounting for 4.8% of total U.S. employment. Science and engineering 
employment was concentrated in two S&E occupational groups, computer occupations (56%) and 
engineers (25%), with the rest accounted for by S&E managers (9%), physical scientists (4%), 
life scientists (4%), and those in mathematical occupations (2%). From 2008 to 2012, S&E 
employment increased by 352,370, a compound annual growth rate (CAGR) of 1.5%, while 
overall U.S. employment contracted at 0.9% CAGR. Viewed only in aggregate, the increase in 
S&E employment masks the varied degrees of growth and decline in detailed S&E occupations. 

In 2012, the mean wage for all scientists and engineers was $87,330, while the mean wage for all 
other occupations was $45,790. Between 2008 and 2012, the nominal mean wages of the S&E 
occupational groups grew between 1.4% CAGR (life scientists) and 2.2% CAGR (physical 
scientists, S&E managers, mathematicians). Inflation-adjusted wage growth for each of the S&E 
occupational groups was less than 0.6% CAGR, and in the case of life scientists was negative. 
Nominal wage growth for all occupations in the economy was 1.1%; real wages declined 0.5%. 

Compared to the overall workforce, the S&E occupational groups had significantly lower 
unemployment rates for the 2008-2012 period. In general, though, the professional occupations 
(of which the S&E occupations are a part) historically have had lower unemployment rates than 
the workforce as a whole. In 2012, the overall S&E unemployment rate of 3.6% was higher than 
for other selected professional occupations, including lawyers (1.4%), physicians and surgeons 
(0.8%), dentists (1.5%), and registered nurses (2.6%). 

The Bureau of Labor Statistics (BLS) projects that the number of S&E jobs will grow by 953,200 
between 2012 and 2022, a growth rate (1.3% CAGR) that is somewhat faster than that of the 
overall workforce (1.0%). In addition, BLS projects that 1.3 million scientists and engineers will 
be needed to replace those projected to exit S&E occupations. The number of scientists and 
engineers needed to meet growth and net replacement needs between 2012 and 2022 is 2.3 
million, including 1.2 million in the computer occupations and 544,300 engineers. 
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Overview 

Many congressional policy makers have an ongoing interest in whether the number of U.S. 
scientists and engineers is sufficient to meet the needs of U.S. employers, to spur economic 
growth and job creation through innovation, to maintain U.S. global technological leadership and 
industrial competitiveness, and to address other important national and societal needs. 

To help ensure an adequate science and engineering (S&E) workforce, Congress has established 
and funded a variety of federal programs. These programs are intended to foster improved 
science, technology, engineering, and mathematics (STEM) skills among students; to incentivize 
students to pursue degrees in science and engineering through tools such as fellowships, 
assistantships, and traineeships; and to provide graduate and post-graduate research experiences 
at U.S. colleges and universities through the financing of university-based research. The 1 13 th 
Congress is considering legislation to create, reform, and provide funding for STEM education 
efforts, and may seek to reauthorize the America COMPETES Act of 2007 (P.L. 110-69) and the 
America COMPETES Reauthorization Act of 2010 (P.L. 11 1-358). 1 In addition, Congress is 
considering changes to immigration policies, among them the number of visas and processes 
associated with F-l visas, H-1B visas, LI visas, and legal permanent residency (“green cards”), to 
address U.S. S&E workforce needs. 2 

As Congress develops policies and programs and makes appropriations to help address the 
nation’s needs for scientists and engineers, it may wish to consider past, current, and projected 
S&E workforce trends. Among the key factors that labor economists examine for evidence of 
labor shortages are employment growth, wage growth, and unemployment rates relative to other 
occupations. 3 This report provides employment, wage, and unemployment information for the 
computer occupations, mathematical occupations, engineers, life scientists, physical scientists, 
and S&E management occupations, as follows: 

• The section on “Current Employment, Wages, and Unemployment” provides a 
statistical snapshot of occupational employment, wage, and unemployment data 
for the S&E workforce in 2012 (the latest year for which data are available). 

• The section on “Recent Trends in Employment, Wages, and Unemployment” 
provides a perspective on how S&E employment, wages, and unemployment 
changed during the period 2008-2012. 

• The section on “Employment Projections, 2012-2022” provides an analysis of 
projections by the Bureau of Labor Statistics for how the number employed in 
S&E occupations is expected to change during the 2012-2022 period, as well as 
how many openings will be created by workers exiting each occupation 
(replacement needs). 



1 For additional information about P.L. 1 10-69 and P.L. 1 11-358, see CRS Report R42430, America COMPETES 2010 
and the FY2013 Budget, by Heather B. Gonzalez. 

“ For additional information, see CRS Report R42530, Immigration of Foreign Nationals with Science, Technology, 
Engineering, and Mathematics (STEM) Degrees , by Ruth Ellen Wasem. 

3 See, for example, Carolyn M. Veneri, “Can Occupational Labor Shortages Be Identified Using Available Data?,” 
Monthly Labor Review, March 1999, p. 18. 
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A final section, “Concluding Observations,” provides stakeholder perspectives that Congress may 
wish to consider as it seeks to ensure that the United States has an adequate S&E workforce to 
meet the demands of the 2 1 st century. 



Methodology 



Occupational Taxonomy 

Most experts agree that there is no authoritative definition of which occupations comprise the 
science and engineering (S&E) workforce. Rather, the selection of occupations included in any 
particular analysis of the S&E workforce may vary. Some analysts, policy makers, and 
organizations may refer to the group in different ways (e.g., the scientific and technical 
workforce, the STEM workforce) and include varying sets of occupations. In 2001, the Bureau of 
Labor Statistics (BLS), in defining the STEM occupations for a particular analysis, stated, “This 
is only one possible definition of STEM occupations; other definitions exist that may be better 
suited for other uses.” 4 

The size of the S&E workforce varies substantially depending on which occupations are included 
in the definition. In its 2012 Science and Engineering Indicators report, the National Science 
Board (NSB) stated, “In the most recent estimates, the U.S. S&E workforce (defined by 
occupation) totaled between 4.8 million and 6.4 million people.” 5 Previously, the NSB asserted 
that the S&E workforce could be as large as 21 million people if the definition included those 
with either an S&E degree or a degree in an S&E-related field such as health or technology. 6 

The policy debate about the adequacy of the U.S. S&E workforce has focused largely on the 
computer occupations, mathematical occupations, engineers, and physical scientists. For purposes 
of this report, these occupations, along with life scientists (a part of the natural sciences, with 
physics and chemistry) and S&E management occupations, are collectively referred to as the 
S&E workforce. Notably, this group does not include social scientists (e.g., economists, survey 
researchers, psychologists, sociologists, urban and regional planners, anthropologists, 
archeologists, geographers, historians, political scientists) or S&E-related technicians. As defined 
this way, the size of the S&E workforce in 2012 was approximately 6.2 million. 

This report uses a modified version of the Standard Occupation Classification (SOC) system 7 to 
categorize scientists and engineers. The report taxonomy includes six S&E occupational groups, 
each composed of closely related detailed occupations: 



4 For purposes of the BLS analysis, the authors defined the STEM occupation group as consisting of 97 occupations, 
including computer and math sciences, architecture and engineering, life and physical sciences, managerial and post- 
secondary teaching occupations associated with these functional areas, and two sales occupations that require scientific 
or technical education at the postsecondary level — sales engineers and wholesale and engineering manufacturing sales 
representatives of technical and scientific products. Ben Cover, John Jones, and Audrey Watson, “Science, Technology, 
Engineering, and Mathematics (STEM) Occupations: A Visual Essay,” Monthly Labor Review, May 201 1, p. 3. 

5 National Science Board, Science and Engineering Indicators 2012, January 2012, p. 3-10. 

6 National Science Board, Science and Engineering Indicators 2008, January 2008, p. 3-8. 

7 The Standard Occupational Classification system is a federal system that defines over 840 detailed occupations, and 
groups them into 461 broad occupations, 97 minor groups, and 23 major groups. Detailed occupations in the SOC with 
similar job duties, and in some cases skills, education, and/or training, are grouped together. The system is used by 
(continued...) 
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